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Large-scale analysis yields new DNA regions involved in lung function
By Ernie Hood

A global consortium of researchers discovered six new loci - specific regions of the genetic code - that are associated with
individual variations in an important clinical measure of lung function. The results were published online
(http://www.ncbi.nlm.nih.gov/pubmed/24929828)
June 15 in the journal Nature Genetics. The findings point to previously unexplored pathways and mechanisms underlying
lung function and could lead to the identification of novel therapeutic targets for lung diseases.

The scientists identified six genetic variants that appear to influence an individual's lung function, as determined by a
widely used measurement called forced vital capacity (FVC). FVC is used to diagnose and monitor lung diseases.

Stephanie London, M.D., Dr.P.H., who heads both the NIEHS Genetics, Environment, and Respiratory Disease Group and
Genetic Epidemiology Group, was the senior author on the paper. She worked closely with others, including co-lead author
Martin Tobin, Ph.D., from the University of Leicester in the U.K.; first author Daan Loth, Ph.D., from Erasmus University
in the Netherlands; and a senior and junior lead author team from several countries.

The FVC research project was carried out at 134 centers in the U.S., Europe, Korea, and Australia. NIEHS research fellow
Bonnie Joubert, Ph.D., and special volunteer Dana Hancock, Ph.D., were among the 160 authors credited in the paper.

Big science

Using a meta-analysis approach, the group analyzed the results of genome-wide association studies (GWAS) in 52,253
individuals from 26 countries. They followed up the FVC associations in 32,917 additional individuals of European
descent.

The team found that the genes closest to the six loci they associated with FVC variation were expressed in lung tissue and
in primary lung cells. The expression associations were confirmed in 762 whole blood samples, using a method known as
expression quantitative trait locus analysis.

Long-term global collaboration

The FVC study builds upon previous work related to GWAS on lung function, conducted by London and her colleagues
within the Cohorts for Heart and Aging Research in Genetic Epidemiology (CHARGE) Consortium, a U.S.-based
consortium in which London leads the pulmonary group, and SpiroMeta, a European-based consortium. That work
resulted in papers in Nature Genetics in 2010 and 2011.

The six loci found in the current study were not identified in the previous GWAS, which found 27 loci associated with two
other clinical measures of lung function, forced expiratory volume after one second (FEV1) and the ratio of FEV1 to FVC.

"These findings add important new knowledge to our previous work, by extending our grasp of the genetic factors that
determine lung function," said London. "Characterizing these loci will help us understand their contribution to the risk of
developing respiratory diseases, and the statistical power produced by the large sample size in these studies gives us
confidence that our findings are on target, enabling us to gain new knowledge about the biology of these conditions."

The consortium has several ongoing and planned projects involving genetics of lung function, including studies of rare
variants, ethnic differences, environmental interactions, and integrative genomics.
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(Ernie Hood is a contract writer with the NIEHS Office of Communications and Public Liaison.)
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